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Tfela ragiort is %fca ai&htb in a &ert%8 pufe.£ijgi.a& "by tk% D&aotroa* 
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AQMomsscmms 

Thn r#«9«xeh report«d in this series reflects the contribu- 
tion of a larg* asaeber of persons vjthin thfc Kiltta?? lste.*bli«fe« 
leant*    Grateful appreciation for this agsifttaace is ©xtsaded to 
the Cruise? Dagtrcysr foroe, Pacific;   the tfrainiog CojRfflaBd* P&» 
eifi«} the $?aia&.^g 9ivisit>s aad the Pftrsoauel Analysis Mvieion, 
Bttr&asi of S&T&i P«rsoftti«Xi the Personnel £»& £rai»iBg Branch of 
the Psyohologieal Services Division of the Office of lave.! So- 
search* pad the Flextronics Coordinator's Section of the Offlea 
of th® Ohief of K&v&I Cjsaratioae. 

AB SKIMS? 

Shis Is & report of e itwdy of th© relative effects of && 
aural,  a -visual,  a eisBilt&neoua aural and visual,  and twe  gtlot« 
ul"is ordnrs of ti successive &ural«-ripual display on &fce jiecriis. 
io&tion learning of short pulsoe of else tries*. 1   pnf-r^y trenftlatw 
lato vitas! and auditory Btisu.ll. 
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it,   >sm moBtm 

A-1        *Il£t 

Qpor&ltaKsl eM:.'&ri«ao® 'With sonar §ogg*8$.e th&t certain afesarftetty* 

4»ti<!<i of &e3j.Q-»r* turns ars correlated v*ith differential feeiui^s of lha 

offsets vjhioh reflect  fchfcja*     1% ia conceivable that  this correlation 

cna eft IstprQVQd to the extent that & particular «clio-retuyn pattern #113 

"bs & ae'pr-riM'bie rafqrt&t for ft particular kind of reflect itsg object, 

Bfforts to .improve- th& car relation through machine 4ft«%ti should fe® 

paralleled ty fetn4i«# of fch,« operator's eMltty i© learn tht correlates 

which beooaa etvallitbig to hi»u    So lon& &g they* t« ft huis*n elweBt in 

the syeteffi,  ©oho-returns will h©v-# to b@ translates! into eeasory fets 

which R teasan cav? jper-csiv*^   discriminate,  tt-tacl fesaalng to.  and report 

to the BtXfe ©lamesit la the system,    At the prr#t*ftt tJ&at*  fch«*« 4*1* are 

in the £#3?|8 of doaplex pattern* of short V«^p©r|ki duration !>«hich $r® 

im i«|i&rf.A»t part af tfel& p3?0tvi«« M laerw&ftlBg ih* y«li*>Mlity 

ftf %h® m&~w^&h%m %%%& Is tfca i#ffc«t §£ SMJ&J* fif |rwp«pi!8s4*#* #* il*- 

©rlftJ«*ti#.a Ist-fc/fivt^ M 4tiH3lM pivt%«^» »|ftiil#r is i-hoso whS':H PtfM- 

tg^Wfets wriPwrsatir of t^rg^i, ch^&ct/friatiiai*.    *?!»t RiiU'i' rt^^i  Pi 

»#H aw tta aji#»!fli •fittftet: rat al^iac/ f#  t&« al^nrwdi? sigsul ffi a 

atimulua p§l*«m# «9Pt ifrvtji,?MMi i& asf-i® -tf I2res««t.?ati-fi!s«    Vision iml    *. 

h#ari««: »rs ih*ta*il, tew« l»fut cha&msl» |» frfVIt*^   !jrf$f«i&Mt«f3 gjs* 

B*    fhft Purpose 

fhe present study un&«rfctt&fc a oomparlson of the effects ef four 
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different types of 4igj?lay« on Mt* SiwiriaiiftRtAoti learning of a »eri®« 

of ittisttiuc pattern?? of short $&xpxit»&t  zifiiyrim, chiefly t» terms of 

aMr$l0p« shapes,    fb« four fe|p»a ef displays ^sr«2  aural,  ristt&X*   tl* 

S!fi\lts.iRS0S9 MLTQJ. Mid ^i^iiftlj   snd. twC  ?tis$ulu;* orders t=f Q  successive 

display,    fits two orders reprefta&tttfl w*sr© astral followed hg visual, 

sr«1 ritual foHnvaft by suirs.}.. 

It wa.s QXpebtedt ihet fch# utporiine&t would r-m&e.l which of the tour 

displays %<$& to this seat learning of the ntJUnuluff ttitertal in a. fixed 

nattbei' of presentations.    The eoffiMnod display® were iiiolucbd to p*r«« 

mi% the ttu$y of the aff#et® of preeesiiflg steals in tern* ef the two 

Matery eh&ttiiolsj, with reap'tot to iniormodality tnuftt£*r» f»cillt*tiea» 

w iat<irf#renc« of learning*    3fes results thould have iaplieet-icme for 

ttaifiina" urtd iumiftti @nt?i,ng®ttr«? uelivititfh  toHw wVth  »ns?* ^robs pins. 

Ga    Sfe« Hypothese* 

.Tha specific exp&rlise&tal questions' for which answera v«re genigfat 

a?« stated beitiw &o hyjwthfitog to W tastod 'by the expariseniai legion. 

The aiiaiulus |feVfe$?*3Pg  refarrss to e.re ritafcoi in their vfm& torn la 

Pigwt 1.    JH«y m-G de«i?rlteferf 1=1 Ike nation m J.«atra»asiaU©«.*    fhts 

hyyoih«eos r^ft*r to ttwvn »{LtK:ine visual st^uil m&M &fe£¥ amt-a.1 

|, Ij| n fttst*?4 iiusy«f" ef H*iAl»i   th«rg will lie a titfarnna^ 
lMfpft-HR llsi BJW4JA1:  of A3acr!w!|Mfl¥« Jsajref^g it  the fiswel sti»- 
fO&ga iveti&rris,  vhoo. the;* »re ^£Mri£lS#f either ««p«?«Sftly *>.r «« 
$£SNW$*2<i*  le co':u>ohT)d jwtrttabswj  tmi th&i of the- aurnl pattisrsia* 
present ("a vith**?   '•ivT-(,i}"& vC'Ay oi'  ::'i.;v C'ivnipv^Hii^?,» tij coKp^UiKi p4* k^urttssv 

g,   ^han auru.;   nM vt^uoi  et.uviv.lus patterns  ar« preaa«t»d •uc» 
cetaively or simu.ltarssoussly by HHJ^US of conhAftet displays,   is a 
fixtd maah©* of fcrS«ils there vlll 't?e a Siffwenee betvft^s th« 
a?B«jnt .of diacrimiantton l.easniisc; of tha pftttersc in-*ach iaod&iily 
©nd Ihat ef. th« patterns in «se.ch mo4r%llty vha?s thsy -«r« pfegfstatsd. 
separfitely hy aeans of -sfHtpli? displays. 



•irrn n <ripr.mX. sfiSdtS'S p&ifcern &m pelr«<& in 
successive presentations fey »<*&a?3 of a tttfteeesiire Aiepl&y,  in a 
flxe»2 muaber of iriftls tharo will be e difference, between the 
amount si* diserimnation leemiqg n-f ib© pe-ttem eeeYtrriSsg second 
in e«ch pre seats tier, BSR that of tha put tern Qocurriag ftr©i„ 

M,  Of the eeufalnnd display conditions,  cruy the simliamrou-ss 
display v?1.Vl i®Bd to the formation .of compound stimulus pattern® 
iearfiea a different amount in & fixftd mim'&er of triale than their 
corspeaeat part's are lonmed Airing ihf%$ »•*»:« trials. 

5«  *&e» mral Siva vi#wul etiamlne patterns are w&etntei gac* 
seeetvelj',  is a fixed number of trial* thftr.fi will •*# a difference 
'between the amount of lewnin?: v:t-ioh occurs in aaefe totality end 
that which occurs  in s&tk sodality when the Rural and vleu&l pat- 
terns ere presented eiTOlfcaaeouely. 

fc, 2hu&be? of ftspiltuas peaks will  03 en e&eier eue for die- 
ertttiftEfrtlon aisong the stimulus j^atteras  than ahftpe of solitude 
peeks, 

fke test ©£ ttee foregoing ttypethettes retired a Uftor&tory iltufe- 

tion paradttij^ the presentation of electronic isferisfcii&n by vituyel 

and enddtory iseana in jnieb a ffi&nner thM etlMftlun characteristics £»ti*d 

In e<mtrsl!*»4t    This B»"I p-rcviLdad if rec&r.d'img* iiw pfj^lPi on. mftgaatie 

lias® &x\(i rwptG^xitiaii; fc&en thrown #*3*p*»*#f pf * -i^thods ^fjf if#ill#* 

>?C0T'e,     Tfi adiltjoT*,   % JnAieira r?f subject  resm^as^si Hit, j»c«8&:%<ry whjeh 

iiw^ *>(••"—''"W.a 'tti/V ,#>'W" '"rswvw 'ti 

In Xh& pl&^ftii'w:  gti^pfs ftf t,ht *?§F*<arHn#rti   It v.'&ct aftcess&y.y %o 
dcrCWafe whethtsr to fctt^urfc is tu?e *K:tu;U   isotuir cuV'ntg 03*  |# eyrtthtsizt 
the iaat&rla).  to "oe le&i"aad»    Kecordisgc &f soaar ^^S*3P*^%tHi sfed* 
yxsAer aper&tlng. aon4ition« et »ee wo*aid fe^vs tee#a realistic*    However, 
such edafiwretiurn*' typic»ily contain a great; deal of/tsflceatrelX»'ble 
aoiss as an ecao.^i&iAment of the 8lgna.lj ,*a4 fclte differoncee aiaoag HUCIJ 
echo»yetur»a in tersse of <51s.crijni,ne'»lo charac.tojrJ.stics Imve nt>t "ea yet 

;'bsen folly.worked out* 
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fiiie devise wa.fi eenaected betweee the outp«i of *uv e*i&i£-oer illeter 
m& the i«puis of &a oscilloscope »s& a i«j?e recorder,    fhe ©eollletor 
vag feet *t S00 cps,   with saottgfc gei n. tc produce & eleerly a4*&5»i<§ lose 
of ffiediun ialresi £•;/, 

Ifttfc this ftraiunceftent II wfe,# possible to proias;s * im;ftgs simple 
of jmtterae*   to tiiss t&®is* <&imi;ios& fey thw gride en fee scope fete, 
&»& to reeerd lie patterns ee they ***re produced.    Five te&eie stlsK&uft 
p&ttartts %rert ge&eeied, fjro» this saa^l**    Sh&ss vsre cut fro© the t«pe 
&sd spliced together to serve be iae prototype of the taps used in the 
#i»«ri.isent*    Sfhs five feaeic patterns were recorded oa the taps is 
COW»terhele»cifi|; orders*  ec? thst e&oh of the pettsrtts occurred once 
each trial asd equally often £a |j»e fir© different positions ia toe 
ges-iee*   An iatemd of 15 to 3D esee&de, varied at rande® oeiwees the 
l&4ii?'i&t«3, pet terns, allowed 'the i&hject sis© to respond and to get 

• set for the next presentation. 

Hi® shapes i» flgare 3. are reproductions of the visual outlines 
of the 'basic patterns,  a»i. are labelled A, 3,   0*  *)•  and I.    All the* 
p^tt^rns lyyt S* were of 165 aillSaecoods nura^ioft,.    Pattc-yn S WAS 90 

.with only ease aapLititde peek*    It ¥«* Included to give subjects as 
ea&y!Alterialaaties at the begianiSig ef the learning process*   Pattern 
6 bad three -amplitude peaks f A? B» end S each fer*d two aa$lit%de peak*.. 

The displays were produced by different ooaibinailens of three 
greops of apparatus! a recorder seetio&» earphone &«  and a cathode f^y 
oscilloscope with a dyi'rsa avmep circuit.    Tw 'Rivers f-^u racorders 
wes*© u&s^ed tc^gethar ia the recorder section.    Only <*•«« of tb^se we as 
neeesaejry for all but the auccesuive diispley,   «siacc« fch« output of ons 
rscorder could 1>g fed to earphones and oseilloRCops threu^h fehs* sass^ 
lead for the slmaltataeous display,    iDhe g:a,\^gime v-at« accoreiish.a<i hy 
pls-ftljn^ th'; Bse^Jietit* nosd of cae reccrftftr ia the  fceps path oC   the other 
recorder  eu that  the tape weuld play  fchro^;gh loth r;^*iuj»    ^>!« c'-S'tTf- 
sa&li&nism of only "o»e of th© asachinee s^aa us«d. 

Siiice  the  intsrhaad interval was 3"1"" * *  *-a^- the  t&pe spead ui  this 
typ^ of recorder dri^@ is 3|-s per seeoad, en Jntervel of one second 
r«salt*d het-ti.feee the tl»;e s. rscordsd signal p^sssd the first ks-ad a»,d 
the time it passed the second.    Shia isterval could I>3 preserved ia 
fehs sucoeesiYe display hf coftaecting the output of oa» reoordsJ? *o the 
eerphoiieg and of the other to the cethedo rejT otscilloecope. 

the oeeillosoope wae & Dullest J^hwK, as. lastrusseM vftiich hae e. 
trlisgertiBg ciroiilt ia the sweep feneretor, miag the signal to etert 
the swesp.    8we«|> ^eed was set on two ops i», the essperiiteat* 

Tk» ohetr^shle referent for:& discriaiaatioa was ewitehj-preseia^* 
After eech attasiulua pr«8entetion, the auhject vaa repaired to prees 



'£'"nj.j«.ci jLii*5   ?•£?   lint?   jiV'si   sx."ifx^f-fiffX 

b&ai« patterns*    hl« wnefc v&s tt> learn the switch »*«oeiftt© f&x.oach 
pattern as yell, as to Si scriaiiKfct a as.ctt§ the patterns,    fh§ fivt switches 
vere ci>m&zit& to five  Indie©tor  light.? ca th© ekXperiKonthr'* actiso!!e. 
By. obeerviag the lights,  the c*3|?£!.r impute* a&ttld tell which a^itoh had 
tsjftin pr$B8*?it »ad record, Us® correctness ox- Inocrr&etrt^M of  the gufejeot's* 

A stifectoj* switch on the etxperifts&tftr'g console wag la s-erlfefi with 
ih*&ft five svHcha;5 and » sfflftll £r-;;©r« ixidj-co-tor light WJI'B placet! OP the 
s^t-Jp^5^ console»    f\\& c*ynsrlm«ntft.r could preset fcha light'to e«# on 
only when, th» wfcbjeet pr&&?»«»& fe« cpfreefc twitefe* glvl&g ih* pibj#«st 
teowle%c of .rssttli** 

uXua p*tt»rn» aidor cm© of th$ four display csejnditicms.    2hl« m«*&t 
tsh&t each BUixjsdt w»a given 20 lawadfig trials* with five suaeeteive 
discrJelniatlonfi fc« perform p«r trial, or vdth a total.of 100 successive 
dlacristiiiftttons to perform,    After performing each iii«crlmiflfttlon,  the 
subject pushed one switch en his console.    Th>»ra wars,  then,  100 svltch» 
preseiBg reapoaiaea pw aub^oot in a learning  session,  or 20  mxtih res* 
pon#©f for f;»ch of the five stimlus jwtter&s. 

A teat  8$$«S$ft eonsiatad of oitiier  ivo or thrse test?*   depending 
on th« display condition,   ssucb »$?»£©<*#& &jf  t*SV<S .r<?petltSGnft &i the ganw 
baalc five atijauXas p^vi*rj;»,   for *:<  to%t\i ol  £5 saseca-amivs diocrimins- 
ti*>na»     Dttl-lfljg   the   t«StS,   the r«;\L;ho.rci?jg  light   Vi©.»   flit:eon?,ect<3d, 
Af.'*vtK»   svi i;.•."'.,'i-p.s'-oi;^.;,*.),'.;   iva*   "ist?  rel>r**.nt   i'e.r «   ftiBs'rlnUji:,tio»i,   so  th-ivt 
thei-e wove  c;5  swltc:.if»pros?.H;£ rewp^teses   in <;ne   teets   or a  total of fi*e 

fhftes sy.b.jftets who learned thi» niissftuwj p&tieraa vuacter the «im*)Xe 
<li^plsy condition^**   aural or visuals,   vrere given ire  teais:   crae oa stiss- 
vdxiu p&\i%&7F?ia in tha vmfm aoda-tity In which they v/«s© learaeu*  and t^fe 
other  t?l h/i cuispuu.na s-ai»uij.i',jii.iO'!,i.ii •:ui'aj,-vl3uoi. piitte^ns.    Thfi ^ibj^ota 
hho losraed the stisaiiua pafet«st"?ia xui&at &, ooabiaad digpltty coalition, 
siiiiulti-i-nsouE or succs^si've<( x#r-# sjjven th^ss testat  an aurax} a visuals 
end &6Q^>GmsA «iJWLltan©oua awal-visuai.    In sal c&tes, th© order of. 
atoinistr^tion of the t@8tf £oilC¥e4 a couaterhslanoissg pi-oQedur© to 
Control. .oxdwr aad esqts^wce .©ifacts. •   ••.',.[-' -.;•/    " 

iZh^ «ag«ia©»t u«.»d. fi*e .JS»gtib3sct grcsipgs o»© group, fftr each of 
t,h« display oondttlonsj^ «ar&-l» ¥a»»i» «ad etsmlt&usQtii, &n& two.groupn 
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FIG I. CONTOURS OF THE FIVE VISUAL STIMULUS PATTERNS. 



,Ci&i*3Sfive tti&pXfys,   "g5pt-e  two ^ditsaius. orHMtn w«r>»  l-o  Dfc usaa.. 
Ofte gfflsj* ifM&JMWd the siSsroli in this mmu«»rigmstX order 5s..& racefesfeiv© 
pair,   tb@ eih<»j' group l«£un$9&, Uia  stiwixui is th& viW9M,<»att£'ii order In 
a successive pal*".    Iha ii'M froupn dtf-t m& ti|> c,y raudos Rssl^amsat 
of v"x'r'~\ie--r u%Wt&n%  SUd-Jedti.    I4ih fuidleet d«©g assigned t>y a raMem- 
Isatioa -p.rucyunro la cu;e of %h& five displpv grcups and ag&la 1y a 
eiuil&f .^rtt&iSara  fee cite of tke 't*st order gro^pm 

The oattins feftlov fsssMrfa^is ti».«* na^syiawsl-f-J. €ftt%B«  dhe leeraing 
and ie^t  session cosuiHio»*t  *$d fetes jaeans which wsrs to b© ©bt&iaad 
Cross tfc.e divta*    UeiHg the first rt>%,  iq>po?it*s Subject &r#t?$ I,  &g an 
e^asipl©,  snfl r«ft'6img acrc^f?*  tfe* phr'&s® %uya|- display" ajeivus tas-t 
3u'bj@ot Group I learned th« efcinsuJua pa-ttsr-tts ia the learning session 
tinder %hm aural display temdiiiwa*     BX Ka?? is tae asau mufiber of (xot>» 
T'acv, resjpeftfeo $si*r stimulus p&tt^-ra made by all eighteen subjects In 
Group . I duriag- U%<b learning •eevleia*    ©its BWKaa <*&g oMaidaft 'by fiadii^ 
the isgfin B»»&#r of rorrafct i*««p<m$e« »&ch subject ia the group siMa pur 
stimulus patt»jAii in K)  trials?,   summing thf?f?e me&a« and dividing "by IS, 
%h$ n of *i Butejftei group. 

ifesi,   %ural? eom&«aitulft refers to the two iyp$a of %**t» &dmli*» 
i«fc«*res4 la  Publ^et pr'.up 1  ic fch$ te??t  session.    The axtyai $«afc used 
tilt? aural  du rol/.c/ &nd ctmseOttsriil.v,   mxdltorv «Mmulu« nfttts?"^«;   tV» 
caflipound fccvst uoad thfi siaittlx;}*SBftQU9 aural-visual display with  itg re- 
5»ttltin$ coJ8pott»d pattern?.,     n£ fa9  I Kow r«f«es to the .jnoftft* ooMputad 
for the test data.    s!hi*re -the rouatn ttwuewJ. is tt.a&erliA#&*  it i»di*»- 
©&tc?» tti« et&ttsstic WES from the test 8&a«iaa«    ffhts© p*g&*s# wen> o»I« 
culstyd IB & faahdon »i«il«a« t-o t.h«ri, ustid for filia i-r&lBd&f »&g^i6a 

2J>* mmn r^lvrr-.;d to dy I  |>,   /or  ^xrsiplt,   v»fi  eosf.ut«d dj1  f'iadii^ 

fcftst,     (dote  i}ti\\   %h& '"/ora trial   ;u uscsd to ?,nc!udo  tn•-, flvo  euoo««;«ivo 
die^:'-ds-!n''f.ifJS'- pwrforsyd m$&t\f$ Sfeet livo bAafa stlRttluqi pg-fc$-<s?a* pre- 
gcrdea its  oiis i rifd»j     'id'ss,   thote   iudtv iduii'l   slidject sifistssa  «*??<* stutticsd 
aiui dlvfifiiRd  by IS,   !;n«  » is a ftJs&$*c$ rj.fs^pf   to yi.«sla a  ststit^ic  wt>» 

£*•  ?dl£ 2SSf?!j'"'?n± ir?ri-ft"D-d*    -n "both tTP.intng and test e^sssioiis, 
the a? fesiiient v;urlabl;? t?s« d:aed oa id>e jViadjer of correct switched 
pushed difhvt th,*' s^csicm,    itt the l<w««Tfiirsg :~0Bsicnf   the depen&sat va» 
yi#f¥i<? v:«c tfe seafl  fi%mb*r td  ci-rrci'i-  toWii,cd*.pr&fesiJigs' par Btimula® 
pattern m».da K- ihp  *dphf<virn  ^ubjeot.-?  In a f;rc>up di«-I«g th«t SO r«?ps* 
tit ion $ of the five fdlirrdius pat; terns.     Xtv tde test, aoaslott,  tlii 4s«- 

•pm&s&t variable v.fp.s the m«Kna mimder of correct  sv.iidli-^rtaftsgg.par 
etiffiiilu« pattern per fcc-s't sade % the eight^ea subjeets-io^a"f«*<»}|> ,4.& 

,th.®-five repetitiomf of ,t-h# Jfive »tii^iug;'.^ftttw»/4mri«g ft.tssfe. 

•9- 



%. VhQ lxidmmnd',i<l V«-r.isai<ss*    There wer« f'o-ur in xbs *E»#ri»,,«sti 
(3,5  the display conditions,- (*?)  the envelope Ye&yi&ttofta of the etloulu* 
patterns,   (3)   *^E infc&ratiiSHilue interval  1R the G»jrrpou.&<S dlgnlavs,  find 
(U)  iho modality  order ixx tho  StteeesSftive  coarpound display:;., 

4* fhe Coatrolled ^•/••iablas!.    u'its Intensity of the anrel tod vj.gua.1 
etifflulus patterns-wf.a held constant by soaiat&inine the gein teftlqga of 
the r*cord<?rs &»d the 2-axis gain of the sgeillceeepe consteet,    && 
duration of th« patterns w».a controlled &t   tha  cisae  they  were isynth<e>«- 
tised, "by measuring their duration o» the oscilloscope screen-    All  the 
pAtterm but on® were of the emae duration,  within the list is of the 
efalpmesfc used for reproducing thorn«    The interefciaulue interval varied 
raadeialy betw«$a 15 and 30 seconds,  determined by the length of t&pa 
between recorded 5u3»^».    Individual difference® vsre r&pdowissed across 
the four disgslay groups.    Sex diff^rsfieoa were included vith Individual 
differences end consequently also were rentals with rsepect to the dis- 
play grsape,     Subject  set ^aa controlled by standardised instructions. 

5s l^gfdure.   At the beginning of the e^eriaeni, the subject was 
given written instructione to read*    After making rare these fefere under- 
stood,  the eijperissefiter reduced roo£ iilunitietion,  d^consfcr&tod the 
switches ftisi the reinforciag liffjtit *M cautioned the jjubject ag&loftt 

5h« subject was nhemi the fir it tivree to five patterns and allowed to 
lifttn to th®5 without responding* 

The first r#a$5Q»se« of the subject w»r© necessarily trial and 
error until ha began to disserimimte emeng the p&iterss and to X»&r& 
which switch vftp associated with & particular natters,    the ejtperi»e»~ 
ter recorded the 3\fb,l£cit!s responses and preset & selector switch for 
the rciaforclttig lifrht. 

A£ter twenty r©p®tit ions, of each sfclmulue p*itt«rR«   feho trajLsic^; 
aessicij gflda^*    Thfe* Muojctet waij givo& five mijiutes1 rest ^liiltj ths ax*- 
peri^fiBi^r adjusted ihe e<julpas©at for t-h* test  sepias.    Ths* ><ub4ectt 
*fss»  ingtructod that his tjtgk would bs the seme durtoj;  5^^  test Miaaion 
*s.s It v,as durirsg $h& 3,«ar.«ii5^; seeftion,  except that  th« r@4Rforeia#: 
Js^iH weulii not. coi^ on to  tfdl nia ^hen his r(?»pon,se ^a@ correct.  ?h* 
teat siosstyii thea bogan,  yia fcfe^ts b«if>£ given to the or«er doittrfiilnod 
at ths tte# th« gubjset groups were cosseted. 

If.     flffi HESliLfS AID BISCUSS103 

•tfe« t»l&4»f' 4&A .^«et>. »%&*$$&.»<*%m ;.are *tpi>4aett • in ?aM$ 2, atoh 

of these is--.-fch#-me$& mi»'&er af-.e§rr:©ct responses m&de fey. the eigMeea 



Tetel© 1 

Oat»lic« of th© Experimental 'Jmi&n 

&xb$w%      ..training f.rminis^ 
sTO^XpB Seasioa Sftssien Meaas       Session 

aural 
display 

Ha aural, 

fast 
Session H@a,as 

I   Hfc 

II visual 
display 

XI Kr v issued, 
compound 

simultavmo* 
display vltfaftl. 

I  J  i     Si?. < 

Ill Kc 

n successive 
display* 
ftur&l-yimuU, 

[V H&v 
visual, 
compound 

5* .,.,.-.1 •,. 

visual., stars I 

aural. ,1V 

K -J*:'.? *^AJM*i)6£lt*Wri*.*tt*- j-.itvi *Siri.v*'i*-i:—Lt''«rr».CH 1^rf..r>.v*i"''-«,,-;">"^,:'K'-^:1»L*»tl^"'-^",': 

r-ir<»^--*i*'v»''^;;.'-i ;•'*?*.-<; 

*»5.1* 



2&toia 2 

frairKUv. ttftA. T^st  Session M«*SR& 

*)W-)»8efiiM^M^.^^«a--**i»«"P"Wv¥W'*n* ^:"*«**^""'t>^«" «*c'^*'«-i^S^!^ 

Groups .       Training fr&iftlng 
(n « 18)      Section Ssssion H«*ss 

feet •Ps-si 

* 

Hi 

mxtBl 

biaxial 

simultaneous 

B iAC (J t* 8 d A w #   (, a V 

10.7U 

9»lU 

6*4* 

8uc«s#ssiv§ ("smj 8 

Session $»*«£en i 

astral 3<**Q 
cospouud 3«2)' 

vi su«d a,oj 
CQSJPSUSd a.i?i 

iatml £.5** 
vlsu&X a.se 

EKX13*U-1 

visual EcXi 
eoi^pou&d g,6& 

assr&l 2*70 
visual ?,* jl 
C^^CrtlR.^ '3     i"4 * 

,.vv-^.-•/-;*-;'ISoJJ— -.-.,^^aj....,., •.,.^.^^.ii.1--t--^Vi>^ .*>*, ^^^>.v»Vf-'-.j;dHJ|^-«f«Olffl»^^ll,5W.c,-*J^TBp>,- £WMfc#«jMM«M ^r^aJjPWiW*^^-»*«S^*>di-v*,*,-W''vV 

»6»jts    'jriiijru^ s6s-3.i,on aa^tig ar* >«©an ittus,o«*.r ol' ceo •e-»j.poftses3 

pur  stlaruluts patter?; in a §J"oup o;f 18  s-tubjjsets out of e  total 
of SO *•©•*?.'!$&$« 8 to crht±, dtlisulus patt<wxi. 

f«s$ ^Qss'i.on BUS&SSR ay« mean ffiMbsr -of ctffr&ct r&gpe&Sie ps* ' 
etimxlas pattern ln'« gfo^p of '%$ subjects out. of a total of 
3 i'SispOJssM to each ttSisultt-? pfttt&rn,, 

*1&» 



fj,i'i\i 30;*t'S  in 15. d.isjT?X&-V ,.??'Oup during  © tots!  ot" PQ r^t)<*tiiticro.i§ of  tbs 

*'tis*3:i l'<; 9 Tip * *•*»?»ft?   f<"w  ills  irs,* flr;^  sjjjss^-r-'fi '-nui  *"*  r* ;>!-t I*i'iris'  of  t-ho 

table eorrespondg to that of Tablw 1. 

1?I;SJ gro\j|> ie&rsiiing u&der  th« aural  display  ucndltioa n&d  tfe* htg»«* 

eet learning se«tl«n mean, the tismltaassut display greisp e»a» w&# a«xt» 

the two successive group me&at third,  ®ad the- visan.1 display group stew 

was lowest.    Statistically significant- differences among these a»e&a»  . 

urn aujtassriseA in "aisle 3 is ths appendix. 

Of the tost series ms%nnf ihr-t for the compound test adwluiitersd 

to  tHo P1 ^xlt^H^o^?•  di ^^ l.^v *?'/?r'*\xn H
?
^s  ^"h& HiU^''^M^it   f ^ „ ^*^     i^oXlr>vod *bv 

tnat lor u>;<? aurai  test, given so %t.e «ur«i display group  $,3»«0}s    13ae 

tests of signtfic&ivse of differences among these and the Iftftraltig ses~ 

iios sssans are a\tatm.?.rig-ed, in fmMe 5 is tfcra #pj3Wii36. 

Figure 2 shows th* ie&r&in^ curves fitted to tho learning «ei»sio« 

i«.f'9uca ^stveen trainix*?-; session moan,?? of t&^sse £w  suce.©s»s*iv* orders 

ijSA    licit     0 ls'?itf l-Ciitst  , )        :ph3-   iTUi'VBJl    S !'p   "•''•'"ft'SOi "i:;    Of     tfi@   *rfSfiV?r&."I'   *MJ'tlIi«' 

tiio'fl "•>* m t&x , It in STiitefit ih-ftt ths r&.tf? of di gcylsis^ tiott ls?si*?r.iri*' 

w»*s highest for the am-al Airplay gjrou£», t-h* combined display* groups 

ware interase&l&te* "while tsie visual  &2gpi«y group hs.4 tfee low»it "rate, 

fSie prpdiftilot-s saedd IA th« !iypothe*«s v;er6 tested In terse 'of 

dAif&^n&m b«t^e#R p&ifad a^ane listed in Ti.¥.le a.    {'Bm t#sts of thft 

sIg?dfle«3Kt# of ;•*&»'•* tfiffw»mee#' &r« m.iswari$M in f§.¥!« 3 in tli# »|H» 

.ffei:-f#»rm3, rss&'lti ]
Q£: %h&- m£®Hmmt «r® «te1j#4 ^#ie«* , 

'"•iS*-- 



Si« aural siissiulugt patterns s«'«re iha easiest to Iswtra;  r»fl®et®4 

l» the f&ct that  ih© ayral display grorxp had the l&rgeit sesu ixambwr 

of corsrfrot r©8ps»«98 la th« training «ei»loa (lOhfh),  vdiilc th« visual 

display group ha4 *ha lowest jesaa. (?*1?)  for til* ssaaics.    this dif- 

ferenes b#ty*8& tfe# dffect.g of %hm tvo «£«pl® i£apl«#« •«&« $$>$>&r#nt  io 

Wa® t»«t t&s#i©» swa&s of fch«tr re«p#otiv« groups, *M coat;i«a«d fco 

th»v up is th» sawta? of th# successive display groups. 

On the -waeia,.   th# eemtelatd display*,   almttit&j&eous atad $uecossiv@, 

were intermediate hetw^ea the siapls (ataral ami visual)  ij.isrle.ys iri 

tMir •ff«ct« on discrimination l@&rai»!g of ihes pfct£«irn*»   insofar aa 

that  learning was aeasttred in each iSO&Hliiy geyar8.te5y,     Howftrcr,   tha 

it'inolus patterag which ware rat&l&ed at loast as well as the aural 

siliguiua ffftiteraaj  ittiisafesd by fch* fact tb&t in th« fc$»t sessica th% 

coaspousd $•#»! mit& for the  simultaneous; group wi« s*serlf®2Xy higher 

th&« K5v of all the otfe#r t#»l session tsgRRti.    Vithia *h§ $5!?^tltsa#oi3f 

group it w&£ ftig&ificMitly higher thstfi t'ne s.urn.1 sna vtst&g.  stimuus 

pattern l#sfc s-es^g,   s^gfi^atisg that the 8i<ifi*ltJsjtt8o«$ |;r*w*?r>i«,t,l4>fi aid 

£«*»1% iA a gasttwsrSf^j effect* 

Order of $pxmt*&tWiQ'& ox' fe«& stisroli  in the- «aec<!Mi%lv& display* 

failed to proaaesa a significant tiulfersncs bstwssa ihv eeans of ih* 

asiral &?sd ?i«tt&X tests for ihe-se s.ut*e*ae$ir$ gro^s*    Hft«evftr,   ih#r« was 

%. &omit*%m& trend, la the telft*    All %hatm isst «s«ai4».ws¥«f higher for 

•$Jw Ti@asl-««iri&l otdS«r tlaaa far .tJM aar&l*»vieual order. 

-Mtlila--«*ofe «tt«c*a»iir®-'4i«^i«^' group, th«r© were ao ilgaiflcart 

Alffer«ndes 'bs-tweaia test aaaati.   App&ra&ilj.,  th© oae a©coad intersfcissulus 

.lU. 



*m 

§ 
I 
H 

*,-• • 

AWHM. 

«BUCCS«fti¥£ 
'VNWM.. 

>^ 

>^ ***** 

/       >*"      **••* 

7// 

/// 
£j"i 

It 

1       &      *       I'     I       *       $      •»      »      to       n      «      it     i;      if      «*      *      t»      t» 

£$&&,-?« £Fi        • Of F0UR-M8PUV CONDITIONS ON THE RATE. OF 
mmm OP FIVE S      -US PATTERNS 



Interval w&e sufficient to prevent th« £atte?&i£C effect pra&ia$& fey 

the simultaneous display. 

She relative difficult? of the fiv« stimulus p«.t!.sr»s» both %ursl 

and visual,  so fsar as Aiscriaioatlott learning A§ concerned,  was as pre- 

dicted,    !£he order of difficulty,  from hardest to easiest,  was 4» 8, 

P, C, and li   Soniber. of solitude pta&e proved an easier aia for dig- 

erijsti&etioa than shano of Individual peaks» 

B<,    51sous|ion 

.As an s^Xor&tor? ejgseri&ent,  the study necessarily uat»yer#d 

sore guestl$&« t»he& it answered,   it established the iapartaiUMi of 

studying human learning in relation to the general problem of target 

classification, and r^gested earn©. evea&ed of approach to further re- 

search in the field* ' fits variables iMg»?6*#fl$fd in th# e^eriiaesat are 

©sly a few of away which should receiver careful attention, 

Whea vision and he&riry* are used as hsuaan input channels, ther* 

are several different relationships their eiimiii may haire to the res* 

posse category which is to be the human output.    In the present sxperl* 

Ei©Rfe„   ther® was onlv v>ne vfi,r$ eteplififed tzsponnv Q&^mgortf,   switch- 

pressing,    Stimuli i» eash aodaiity wes*a presented as equivalent cu«s 

to 'thin elans of respo&e®,    So«a of she other relatieasJiips i&ieh »ight 

profitably fee explored'"'ares (X) ue# of the two modalities as iadepen* 

deat channels,  set that.'data for one channel will fee attached to dif- 

ferent; /res^ttnffs; fchsaa :dM«-:f^;i^e:;0*hef5' f 0''•.:*#)» :ef the tw^ ledalitiea ;> 

as su|3|j|»ffi#MaiT';-0ha:i»tl% ia"»h*6h case data ,#orone••''e&si&el aay-change, 

iha re$j?e»se etgaifiea&ee of dirta for the other* «H (3) tw* ^f tlu$ two 

a* «iws^«Matftry channel.**  w nhfti Meat dtt& in both Qhtaaels wsi$d 



be a aecesa&Fy antecedent for the ©emrreaee of * partiottlft* response, 

the sensory psxasasters of .the et&sulus pattsrag used in tM« type 

©f study should,  of cowree,  £?§< ejgsXered eT«r a, v/i&e r&»ge.    It' is pyols* 

s&le that a eomfeinetios of two ej^yoaQhes would, ee 86st productive; 

analysis of dlscrlmlne.'ble tercet referent • la eet^Sftl echQ«*retur»s COJB- 

Mned \*pith synthesis of atiteulnt pfttttrnii representative of those re- 

ferents, which it is desired, to study, without the noises aceosapeniiaeat* 

of the echo*returns* 

fhe evidence dtftiopei by the present experiment for patterning of 

•Manli* fchfct It* for the fer«atioa of compound p&tterai fvm «!*»£ eat 

visual deponents, has interesting implications for iraiiYisg &g weH us 

operational use of a eljaautaaeoue fc^pe Of display,    la situations where 

tits input &&ta It such more difficult to learn la tgrme of 4i»rari«i»*». 

tiea eaong patterns then was that of the ea^eriment*  it it coneelvitfele 

•that & g&nulteneeus display would result i** a ©era reliable mesv-s&chine 

iitifcU to « pr&etieally ftd*wdt«ftottt &s$r©»«  than e tingle aural oaf vi- 

sual display*    the results of th® expsrissent feugg^st that tr»iait$ in&i- 

yitaals oa Oesftpeund pattern d1torIftination should tee eeeoajpntnies.by 

trainisig ©s the cosfjonents  If the situation la vfaiefe'the iadifiduunis 

are to respond say at different ti&se aoatain Both eesa^ound* and tepa» 

rate co«5poaent»»" 

The alart«ee»fi*m relationship of the successive, typ® of display 

has %£ikmm%:%0m^m im %Mm.'^mM%m&% *&%m%i%m «h*ji%B.%#*i*.ad 

% ia|«f«iH#«it •aoil^i*y.-...«t.«ft»i»t«i. $y .!&$&,pef|$de ef -Ifi^ot-l^ly^^Jiif^ 

at or ooffAoft *i*d III effect ip& $%$ml de,teoi»$6% lA&t hi JH^Hw**t4 

$» .&. ^SJ^I JMP& $r-*M»' •«tl«&t»ii$&*' 



f!» effects of fear displays 02s. th* di«eriM»t.io& leayfitfig of 

sts?&2at©4 sonar «<fhe«>rettursts WM esgplojred by K®§uii of o&t of several 

$©#&i1*l@ iopii^o&tfmt raX*ti«a«fel|>*.    fix ^f«tii*»§« sUss&lag wills- ife# 

lR.t*ry«X&tio&* .of th# diapi^y oag^&rltto&e, &&& artth Us.® dtsorieiaft* 

Mlity of the ittitcsuXue pattsrag v*ar* feeeisd fcy mmxiis of five IS ®ub* 

4aat gyffi^t. 

1* Coaelusio&s 

1,    flu? a^r-al display jramltaA in fcfeo sosl learning of pafc« . 

&*   She einsaXtfeneeua Sisplay pjp$*i««& eospousA patterns which 
w*'r* loaraad ostt-sr that* p&Uerais is a «iagle sodality 
p?©asat@d ui&ia? any othisr ssetpt '%h® aural display oe»« 
dltloae, 

3.    fbo siisult&neo'Ag display produced ooag»o«a<S p«.tter»» wEioh 
wgr* learned better thnn their coistpo&ents. 

H.    Jha t;/pa of eoabinad diepley*   slaultiuaecfua er tfttOOttasiva, 
which sight fee us<sd In an oparaliOTval  situation wovld &t<~ 
peiid \t$aa conditions oiliajr than t-hosa is Him eagjertsaeiiti 
eit'U#r leads t-c tibcmt the  sa?;>e aaoujit of JaaS'ftXng of pat- 
t#yjis in a slAgl?; as&dsAity, 

5#    JSwabar of i».!fiHufe peak* wa* &ft &a«d«rj 9ft» for ftlaoyiss* 
tast-loa thi.11 shape of s.he poaks,   99 *&*" *• th§ 8fc&j§ul»« 
patterns used, in fee axperiaetrt war© cosaoeraed. 

fc*    $h.o «?x|;fir'i«©iji *3«M&u'strated th» isto.tfrta&c* of 8itt4yin& 
husaa Imx&ing •v&ri.&bl&s ia rolafcioa to tay^ot elasmifi* 
cafcAon w&ioh'ralies. o» *laet4*oaAe Intelligano* ia£orj&a« 



$*&!« 3 

Stftliisllcft.l frsftil^iiea of t&s? Hs»poths««st " t*r*iioi 

iwgiti^waiMft^^.^^ 

0t$fcaimi4 Menu* 
jfcM&lti 

P*aS, Hag1* 1-ti.tids 

Hi 

*» - 111 -& will lie aigai^cftr-tly largar than III MA 

•v.        v r *'   ••/-      ft        <* w *      A I *   rtvi 
15 ??     III Mv 

c.    III Ka    (! 
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rT®dist.ioU;8 . . Results 

&*    IV Ha.f- vJll b« ei<£»ii,ie&»$ly larger than ? Mva 

in    IV W •" X? M& will *»© tif&ifiot&tly 
fill)   11.57) !«*•* «»»a • H* - X ^ 

&«    XI HT will b# significantly Iferg©? th&a 1 H* 
V(»il) (10,74) JbaZS 

D.    It «» 
ft.05) 

»     I Ha 
mm/JEEltmim 

o»    IX He    * 
H^i.) 0*2?) 9.7&% 

d.   ni nv « m Ma 

U      I i   * i."      ' 

T5.il) 
IV Ma 
U»57) 

»*    III iiv " *      XI Mv 
0.05)      » 

b.    Ill Ma • «      I H* 
L :.^D) 2,300 

«. li(IV Ma, V 
(2^3)     * 

to) I Ha 

II Mr 

»<^»t*j»«»<»mw»ia»«»«^ 



{c:;nUrtUs>d} 

BMa^W!<»tMMI(tfit»ww<i^ig^to*Ni>tM!i<iW*»i^^ 'i t<w>»»iH.Mww*i•'W' wap—gs—^m*1* ^rr»tv^«p^«f«*«» 

Pr #dte t i.MM &* au 11 e 
Gfet*i«ad SWMMS ?o*.  Keg.    fc->Vttidi 

•4 • r« —~.« * •"— 

a..    K<C)    vill bs significantly larger than K(D) 
<9«3?) (8.65)     *                1.9^3 

*,     Mtti)       «      •               •                     •' •      M(A) 
(9-9?5 (fc.3«)     *                 k2Si 

c.     M{C)       «      » ,! • *      K(B) 
(3-975 (7»S6)     * VjO 

d. M(E)        • • * * *      i;(j)) 
(10.97) 18.615      * },Wi 

e. K(l)       • « B • •      K(A) 
(10.9?) (6.32)     • 6*670 

f. K(B)       • • • it R      j;(E) 
(10.?7) (7.68)     * U.U61 
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Notes    I.    The degrees of freedom for the t~ratice vary,   since some 
were within subjects compurisena and others w«rs fcetweaa 
subjects comparisons.    V.'here possible,  t»ratios were Aon© 
by the critical difference method, using the best avail- 
able estimate of the population variance. 

2. Only those t-ratios significant at the p «  ,01 level or 
the p •  .Op ^ovoi are reported.    The t-ratios significant 
at the p *  .01 level ere underlined. 

3. The mean for III Wc in predictions c and d differs from 
that for jyyt lie in predict ions a, b,  e, and £» k^o.fth.fcsia 
1* because it is baaed en an » 4» 12 ift«*»*4-o£ i&    I* 
was necs»3tiry to elimia/v^e tise eoRpomsd tas*s i-v the third 
order position iu  l".o countrrbalencin;*  swift* *or r>re-J.lo- 
tions c and ri,    srinen t$i««  is  no ocrapariible third order 
position iii LUH Met  serios  tor disp 1 ay groups  J and II, 
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